The effect of chromatin proteins on template activity has been studied. Using both E. coli RNA polymerase and calf thymus polymerase B we have measured the number of initiation sites on chromatin and various histone-DNA complexes. Chromatin can be reconstituted with histone proteins alone and this complex is still a restricted template for RNA synthesis. The removal of histone fl causes a large increase in the template activity. Chromatin is then treated with Micrococcal nuclease and the DNA fragments protected from nuclease attack ("covered DNA") are isolated. Alternatively, the chromatin is titrated with poly-D-lysine, and by successive treatment with Pronase and nuclease, the DNA regions accessible to polylysine are isolated ("open DNA"). Both fractions were tested for template activity. It was found that RNA polymerase initiation sites are distributed equally in open and covered region DNA.
INTRODUCTION
It is generally believed that the proteins of chromatin play a major role in vivo in limiting the template activity of the DNA to which they are bound, and that this limitation is related to cellular differentiation. Chromatin isolated from eukaryotic nuclei retains the information required to direct the transcription of RNA specific to the tissue from which the chromatin was extracted (1, 2, 3). We can only speculate at this time as to the nature of the controlling elements, but studies on the reconstitution of chromatin proteins with DNA suggest that the non-histone proteins include specific transcriptional control factors (4, 5, 6). Furthermore it has previously been demonstrated that there is a relationship between the distribution of proteins on DNA and the biological role of chromatin in the transcription process.
In the case of the globin gene of avian blood cells, the actively transcribed genes are partially covered by protein in a site-specific manner (7).
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Chromatin is a restricted template for RNA synthesis in vitro and it has been demonstrated that this is mainly due to a decrease in the number of available RNA polymerase initiation sites on this template (8) . The mechanism for restriction is not well understood. Whereas Bonner et al. (9) have suggested that RNA synthesis is controlled by both histone and non-histone protein, Koslov and Georgiev (10) have suggested that histone proteins, mainly histone fl are responsible for this repression. In this paper we investigate the mechanism of this transcriptional control using an assay which specifically measures initiation sites. We find that his- (Table 1) The number of RNA polymerase initiation sites on chromatin is preserved after reconstitution (Table 1) . Histones, purified from calf thymus chromatin by acid extraction, were also capable of restricting template activity. Thus histones alone can account for the restriction of initiation sites on chromatin. We find that the mode of addition of histones to DNA is important for preserving template activity.
When histones were reconstituted with DNA using stepwise salt-urea dialysis, the template activity was similar to that of chromatin. When histones were added di- suggests that the restriction of template activity is accomplished by a more complicated mechanism probably involving changes in the tertiary structure of the chromatin.
